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ABSTRACT : PROBLEM TO BE SOLVED: To effectively prevent an illegal act such as a forgery, 
alteration, or falsification with extremely high security. 

SOLUTION: A card 1 applied by radioisotope 3 and recorded with card identification data 
8 is used. A card truth or falsehood deciding system comprises a data recording means for 
recording data regarding the radioisotope with respect to the data 8, a means for reading 
the data 8, a means for selecting data relative to the data 8 read from the data regarding 
the radioisotope, a means for measuring radioactive ray radiated from the radioisotope at 
least two time points via a predetermined time, and a means for deciding truth or 
falsehood of the card by collating the data calculated on the basis of the measured ray 
with the selected data. 
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[ABSTRACT] 

[PROBLEM TO BE SOLVED] 

Security is forged extremely highly, and forgery, the data storage medium which can prevent an illegal act such 

as manipulation surely and the truth judgment system are provided. 

[SOLUTION] 

Radio isotope 3 is added, and card identification data 8 employs recorded cards 1 . A card truth judgment 
system comprises means to measure in, at a minimum, two points in time when radioactive rays ejected by 
means to choose data connected with card identification data read by a house of data to relate to means to read 
data recording means data about a radio isotope are connected with card identification data, and to record and 
card identification data and the radio isotope and a radio isotope were put between place appointed hours and 
means to determine the truth of a card by verifying the data which measured radioactive rays are based on, and 
was calculated for the chosen data. 



[WHAT IS CLAIMED IS] 
[Claim 1] 

Data storage medium; wherein; The radio isotope which feeble radioactive rays are ejected, and collapse is 

added. 

[Claim 2] 

Data storage medium; wherein; The radio isotope which feeble radioactive rays are ejected, and collapse is 
added, and medium identification data to identify difference between data storage medium about said radio 
isotope is recorded. 
[Claim 3] 

In; The data storage medium truth judgment system which employs the data storage medium which the radio 
isotope which feeble radioactive rays are ejected, and collapse is added to; A data storage medium truth 
judgment system; comprising: Data recording means to record data about said radio isotope, Means to measure 
radioactive rays ejected by a radio isotope added to said data storage medium, Means to determine the truth of 
data storage medium by verifying data got based on measured radioactive rays for data to relate to a recorded 
radio isotope by said data recording means. 
[Claim 4] 

In; The data storage medium truth judgment system which employs the data storage medium which the radio 
isotope which feeble radioactive rays are ejected, and collapse is added to; A data storage medium truth 
judgment system; comprising: Data recording means to record data about said radio isotope, Means, at a 
minimum, to measure in two points in time how radioactive rays ejected by a radio isotope added to said data 
storage medium were put between place appointed hours, Means to determine the truth of data storage medium 
by verifying data calculated based on measured radioactive rays for data to relate to a recorded radio isotope by 
said data recording means. 
[Claim 5] 

In; The radio isotope which feeble radioactive rays are ejected, and collapse is added, and medium 
identification data to identify difference between data storage medium about said radio isotope is a data storage 
medium truth judgment system employing recorded data storage medium; A data storage medium truth 
judgment system; comprising: Data recording means data about said radio isotope are connected with said 
medium identification data, and to record, Means to read medium identification data recorded in said data 
storage medium, Based on read medium identification data, means to choose data connected with said medium 
identification data among a house of data about a recorded radio isotope by said data recording means, Means, 
at a minimum, to measure in two points in time how radioactive rays ejected by a radio isotope added to said 
data storage medium were put between place appointed hours, Means to determine the truth of data storage 
medium by verifying data calculated based on measured radioactive rays for data to relate to a radio isotope 
chosen among said data recording means. 
[Claim 6] 

Claim three or four that said data recording means records data about a radio isotope in data storage medium 
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oneself or a data storage medium truth judgment system as claimed in 5. 
[Claim 7] 

Claim three or four that said data recording means records data about a radio isotope in a place aside from data 
storage medium or a data storage medium truth judgment system as claimed in 5. 
[Claim 8] 

A data storage medium truth judgment system as claimed in claim 7 that a network for data communication 
intervenes between said data recording means and means to determine the truth of said data storage medium, 
and is connected. 
[Claim 9] 

Data about a radio isotope to record in said data recording means are data storage medium truth judgment 
systems as claimed in claim 4 to include quantity of radioactive rays ejected in the data storage medium 
production date and time and said data storage medium production date and time by a radio isotope or 5. 
[Claim 10] 

A data storage medium truth judgment system as claimed in claim 9 that data about a radio isotope to record in 
said data recording means have a half value period of a radio isotope. 
[Claim 11] 

A kind of the radioactive rays that data about a radio isotope to record in said data recording means are ejected 
by a radio isotope is a data storage medium truth judgment system as claimed in implication, claim 9 that 
established means to change means a kind of said radioactive rays is based on, and to measure quantity of 
above radioactive rays or 10. 



[DETAILED DESCRIPTION OF THE INVENTION] 
[0001] 

[TECHNICAL FIELD OF THE INVENTION] 

The present invention relates to a system determining the truth of the data storage medium to prevent forgery of 
a card (a prepaid card, a bank card, deposits and savings card, a commuter pass card, a coupon card, a shopping 
card, a credit card, various cards of social position proof card other) and a magnetic disk (a floppy disk, a hard 
disk), a Laser Disk (CD - ROM, DVD), data storage medium of MO disk (MO) other and the data storage 
medium, forgery, an illegal act such as manipulation. 
[0002] 

[PRIOR ART AND PROBLEM TO BE SOLVED BY THE INVENTION] 

In late years, The field of use and the use number of sheets of a card increase more and more, forgery of a card, 
forgery, injustice such as manipulation increase with this, too. Even if a problem is big, and a card using a 
magnetic recording chisel assumes that complexity of a magnetic recording and security means such as an ID 
cord grant were taken among other things because it is possible for injustice easily, it is the present conditions 
that the security means is broken immediately by a scholar of injustice. 
[0003] 

In addition, Is said to be difficulty than a card using a magnetic recording chisel the chip card which recorded 
enormous information in an integrated circuit, but, as far as chip card oneself has information, is read before 
long by a scholar of injustice, and reproductions are done. In addition, Because a cost is high, there is a 
problem not to face to a prepaid card, a commuter pass card, a disposable card such as a coupon card. 
[0004] 

An object of the invention is to provide the epoch-making data storage medium which the problem is solved, 
and security forges extremely highly, and altered, an illegal act such as manipulation can be prevented surely, 
and a cost for security is low, and can be controlled and the truth judgment system. 
[0005] 

[MEANS TO SOLVE THE PROBLEM] 

Each following means (l)-(5) can be adopted to achieve the object. (1) Data storage medium including what a 
radio isotope (a radioisotope) which feeble radioactive rays are ejected, and collapse is added to. 
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[0006] 

In application concerned, as for the kind of a radio isotope, even a thing (there is more than 2000 kinds) which 
even a thing (about 70 kinds are had of) which there is in the natural world is artificial, and is made is 
preferable without it being limited to an authorized person. In addition, Alpha Line (a helium atomic nucleus), 
beta Line (an electron), beta + Line (a positron), gamma Line (an electromagnetic wave) can be illustrated 
without the radioactive rays which a radio isotope ejects being limited to an authorized person. 
[0007] 

But, Quantity of radioactive rays does not give the human body bad influence, it is necessary for it to be 
assumed that it is feeble. Now, Because the dose of radioactivity chemical equivalent limit that is a standard of 
radioactive rays protection is based on an advice of international radioactive rays protection committee (ICRP), 
and is decided in domestic law and ministerial ordinance, these advices, laws and ordinances or these revision 
in the future is based on, and it is desirable it is feeble, and to set. 
[0008] 

In addition, While preventing in particular what radioactivity decreases too much, and get impossible to 
measure radioactive rays when the truth of data storage medium is determined using reduction of radioactivity 
of a radio isotope, balance with a half value period peculiar to is considered, and it is desirable as possible for a 
period before finishing using data storage medium from the data storage medium production date and time and 
a radio isotope to choose a kind of a radio isotope to raise measurement precision of radioactive rays. By way 
of example only, About the data storage medium which finishes being used in a day, a half value period 
chooses a radio isotope for around 50 hours for 30 minutes or more , about the data storage medium that a use 
time limit was set with less than 1 year, a half value period chooses a radio isotope of around 2 on 15th or 
more, it is desirable that a half value period chooses a radio isotope of higher than June about data storage 
medium employing continuation for years. 
[0009] 

In addition, For an addition method of a radio isotope, the next method can be illustrated. (1) The radio isotope 
which there is in the natural world is added to data storage medium. (2) A certain element is hit with an 
electron, an elementary particle such as a proton with radioactive rays generator (accelerators), and a radio 
isotope is made artificially, the radio isotope is added to data storage medium. (3) After having added a 
particular element before becoming a radio isotope to data storage medium, the element is hit with an 
elementary particle with radioactive rays generator, and it is changed into a radio isotope. 
[0010] 

In addition, For addition structure of a radio isotope, the next structure can be illustrated. (1) It bonds in a radio 
isotope on substrates of data storage medium, it is jacketed with a protective layer. (2) A radio isotope is buried 
in the inside of substrates of data storage medium. 
[0011] 

(2) The radio isotope which feeble radioactive rays are ejected, and collapse is added, and medium 
identification data to identify difference between data storage medium about the radio isotope is data storage 
medium including what is recorded. 

[0012] 

Here, When in data storage medium and the data storage medium that there is medium identification data or 
quantity of the radioactive rays which, for example, is ejected in a group of data storage medium of a group of 
data storage medium and the predetermined number of sheets of a certain predetermined number of sheets in 
the data storage medium production date and time and a kind of a radio isotope and the data storage medium 
production date and time by a radio isotope differs, it should be the data which the difference can identify and 
is preferable with a comparatively simple thing. 
[0013] 

(3) It is a data storage medium truth judgment system employing the data storage medium which the radio 
isotope which feeble radioactive rays are ejected, and collapse is added to, and it is a data storage medium truth 
judgment system including having comprised means to determine the truth of data storage medium by verifying 
the data which means to measure radioactive rays ejected by a radio isotope added to data recording means to 
record data to relate to the radio isotope and the data storage medium and measured radioactive rays are based 
on, and was got for data to relate to a radio isotope recorded by the data recording means. 

[0014] 

In the system, the data that data about a radio isotope are provided based on measured radioactive rays are not 
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limited particularly. By way of example only, For the simplest thing, both these data are done only with a kind 
of radioactive rays ejected by a radio isotope, embodiment to determine the truth of data storage medium 
whether, for example, both data of these agree on beta + Line and both data of these are done with energy of 
radioactive rays, embodiment to determine the truth of data storage medium whether, for example, both data of 
these agree on 0.466MeV can be given. Even more particularly, Embodiment to determine the truth of data 
storage medium using a way (a half value period) of decrement of radioactivity of a radio isotope is included in 
a range of the system like the next (4) (5) system. 
[0015] 

(4) (Fail: -1000:::: This sentence faied in the transration.) 
[0016] 

(5) (Fail: -1000:::: This sentence faied in the transration.) 
[0017] 

When the data recording means records data about a radio isotope in data storage medium oneself in the (3) (4) 

(5) system, it is advantageous in that constitution of a system can be simplified. 

[0018] 

When the data recording means records data about a radio isotope in the (3) (4) (5) system in a place aside from 
data storage medium, constitution of a system becomes complicated a little, but, it is advantageous in that 
security can be lifted remarkably. 
[0019] 

For this case, Means to determine data recording means and the truth of data storage medium can be connected 
through a network for data communication. For the network, an analog phone line, a digital line, Local Area 
Network can be illustrated. 
[0020] 

In the (4) (5) system, it is desirable for data about a radio isotope to record in the data recording means to 
include quantity of radioactive rays ejected in the data storage medium production date and time and the data 
storage medium production date and time by a radio isotope. 
[0021] 

Even more particularly, When it is different in a kind of a radio isotope, in a group of in a certain data storage 
medium and data storage medium or data storage medium of a group of data storage medium and the 
predetermined number of sheets of a certain predetermined number of sheets, a half value period of a radio 
isotope is included in data to relate to a radio isotope to record in the data recording means. 
[0022] 

In addition, A half value period of a radio isotope can last as digital data of a half value period, and it can be 
had as a name and data such as chemical formula to specify a kind of a radio isotope (for this case, it is 
converted based on a table in a half value period.) ? 
[0023] 

In addition, When it is different in in a certain data storage medium and data storage medium or a kind of 
radioactive rays ejected in a group of data storage medium of a group of data storage medium and the 
predetermined number of sheets of a certain predetermined number of sheets by a radio isotope, a kind of 
radioactive rays ejected by a radio isotope is included in data to relate to a radio isotope to record in the data 
recording means, it is desirable to establish means to change means a kind of the radioactive rays is based on, 
and to measure quantity of the radioactive rays. 
[0024] 

Here, The things which put both thing and these which means to measure quantity of radioactive rays for means 
to change means to measure quantity of radioactive rays is nothing, and means to measure a thing changing the 
setting and quantity of radioactive rays is established more than two, and change them together can be 
illustrated. 
[0025] 

[MODE FOR CARRYING OUT THE INVENTION] 

As follows, The card which realized the present invention and an embodiment of the truth judgment system are 

explained when taken with the drawing. 

[0026] 

As shown in figure 1 and figure 2 , card 1 of the present embodiment comprises substrates 2 formed in the shape 
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of a sheet with resin , for example, radio isotope 3 which radioactive rays to be feeble on substratum 2 are 
ejected, and collapse is added to the letter of a point, and, for example, magnetic recording layer 4 comprising 
magnetic bodies of predetermined coercive force is installed in a belt. These each part two or three, 4 are 
jacketed with protective layer 5, is protected not to damage by friction and scratch. 
[0027] 

After radio isotope 3 was made in an accelerator such as small cyclotron artificially, and it could leave, and was 
added fixed-quantity on substratum 2 closely, is jacketed with protective layer 5. Here, It is assumed that 59 Fe 
is employed as an example of radio isotope 3. A decrement curve (an exponential function curve) of 
radioactivity of radio isotope 3 is shown in FIG. 3 . T is a half value period. 
[0028] 

A card manufacturer (or the same managers following) records data 6 about radio isotope 3 by data recording 
means 7 in a place aside from card 1 . To these data recording means 7, the microcomputer that it is is employed 
by CPU, ROM, RAM, connection bus, input and output interface, fixed disk device 7a, fixed disk device 7a 
becomes a record place of data 6. Data 6 about radio isotope 3 includes the next many data. 
[0029] 

(1) For the case kind ... above 59 Fe of radioactive rays ejected from radio isotope 3, it is beta Line. (2) Card 
production date and time ... here, it is temporarily assumed July 1, 1996, in view of length of a half value period 
of radio isotope 3, it is decided not to ask until the time. (3) Quantity ... here of radioactive rays ejected from 
radio isotope 3 in the card production date and time, it is expressed with 1 in no credit in convenience as shown 

in FIG. 3. (4) For the case half value period ... above 59 Fe of radio isotope 3, it is 44.50 day (T of FIG. 3 ). 
[0030] 

Even more particularly, As for the card manufacturer, a magnetic recording does card identification data 8 to 
identify difference between cards about radio isotope 3 to magnetic recording layer 4. In addition, A card 
manufacturer connects data 6 about radio isotope 3 with this card identification data 8, and it is recorded to data 
recording means 7. The reason why card identification data 8 is necessary is as follows. 
[0031] 

In a group of cards of a group of cards and the predetermined number of sheets of a certain predetermined 
number of sheets, the card production date and time are different. In addition, It is changed intentionally so that 
quantity of the radioactive rays that the card production date and time are ejected in the same case in a kind of a 
radio isotope and the card production date and time by a radio isotope raises security. Thus, Thus, card 
identification data to identify difference between cards about a radio isotope is necessary to determine the truth 
of a card based on the na radio isotope which it waits, and wait. Here, It is assumed that card identification data 
every group of cards is A, B, C, D, ?, it is assumed that card identification data 8 of card 1 is A. 
[0032] 

, Only on a certain production date and time, a kind of radio isotope is employed, when quantity of radioactive 
rays is done for the purpose of being maintained the same, and cards of a majority blade are produced, card 
identification data becomes needless. 
[0033] 

In addition, To magnetic recording layer 4, a magnetic recording can leave various peculiar data 9 (if, for 
example, it is a prepaid card, if it is an amount of money, a coupon card, number of times) to achieve a card 1 
original function. 
[0034] 

Next, Card truth judgment means 10 is installed in a card use place. Card truth judgment means 10 is 
configured from card identification data 8 that a magnetic recording is considered to be magnetic recording 
layer 4 of card 1 and radioactive rays measuring instrument 1 2 measuring in, at a minimum, two points in time 
when quantity of radioactive rays ejected from radio isotope 3 added to card reader 1 1 reading various 
peculiarity data 9 and card 1 was put between place appointed hours and decision device 13. 
[0035] 

Radioactive rays measuring instrument 12 comprises the plural containers which were suitable for various 

radioactive rays to be able to measure radioactive rays of plural kinds. 

[0036] 

It is connected to decision device 13 and data recording means 7 through network 14 for data communication. 
Security is high and but, for this network 14, a high-speed digital line is employed, even an analog phone line is 
preferable. 
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[0037] 

Decision device 13 serves as each next means (1) (with 2) (3) , to decision device 13, microcomputer to 
become is employed by a CPU, ROM, RAM, a connection bus, input and output interface. (1) Based on card 
identification data 8 read by card reader 1 1, it is means to choose data 6 connected with card identification data 
8 (here, A) by a house of data 6 about a radio isotope recorded by data recording means 7. (2) Based on a kind 
of radioactive rays ejected by our radio isotope of chosen data 6, it is the means how reshuffling changes the 
thing which was suitable for the radioactive rays from a house of radioactive rays measuring instrument 12 of a 
plural number device. (3) Means to determine the truth of card 1 by verifying data calculated based on 
radioactive rays measured by radioactive rays measuring instrument 12 to chosen data 6. In addition, A 
judgment method with decision device 13 is described more in detail as follows. 
[0038] 

Card truth judgment processing by a card truth judgment system configured as above is described concretely. 
[0039] 

(1) When card 1 is employed, and it is hung to card reader 1 1, card reader 1 1 reads card identification data 8 
and various data 9 native from magnetic recording layer 4 of card 1 . 

[0040] 

(2) Decision device 13 is based on read card identification data 8, data 6 connected with card identification data 
8 (here, A) is chosen among a house of data 6 about a radio isotope recorded by data recording means 7. 
[0041] 

(3) Decision device 13 changes the thing which was suitable for the radioactive rays from a house of 
radioactive rays measuring instrument 12 of a plural number device based on a kind of radioactive rays (here, 
beta Line) ejected by our radio isotope of chosen data 6. 

[0042] 

(4) Changed radioactive rays measuring instrument 12 measures in two points in time that established quantity 
(radioactivity) of radioactive rays ejected from radio isotope 3 of card 1 between place appointed hours. For 
example, the time of the first point in time is done with 1 1 :00 of September 1, 1996, quantity of radioactive 
rays measured in this time is done with R 1, quantity of radioactive rays measured in 1 1 :30 of the second point 
in time when ? t (for, for example, 30 minutes) between place appointed hours was put from this time is done 
with R 2, quantity of change of last radioactive rays is done with ? R ( FIG. 3 reference). 

[0043] 

(5) Decision device 13 determines the truth of card 1 by verifying data calculated based on 1, quantity R R 2 of 
measured radioactive rays or change ? R/ ? t to chosen data 6. 

[0044] 

To be concrete, By quantity of radioactive rays ejected in the card production date and time of a house of 
chosen data 6 by a radio isotope and a half value period of a radio isotope, a decrement curve (an exponential 
function curve) of radioactivity shown in FIG, 3 is specified. Thus, Quantity R 1 of radioactive rays measured 
as of the first by this exponential function curve is substituted, and the card production date and time are 
estimated. 
[0045] 

However, When, only in this, a scholar of injustice temporarily reproduced only quantity of radioactive rays in 
a certain point in time, and a card was forged (but this is extremely difficult in reality, too), security may go 
low. Thus, It is decided substitution (or change ? RJ ? t is counted) with quantity R 2 of radioactive rays 
measured as of the second by an exponential function curve on the card production date and time by doing. In 
other words, Because a decision of this card production date and time is impossibility in ways of decrement of 
radioactivity being different by means of a card production point in time or a kind or quantity of a radio isotope 
unless these are completely reproduced, forgery is to be impossible substantially. 
[0046] 

And, The determined card production date and time are verified on our card production date and time of chosen 
data 6, if it agrees, it is determined with a card of reality, if it does not agree, it is determined with a forged 
card. 
[0047] 

(6) Various peculiar data 9 which card reader 1 1 read from magnetic recording layer 4 when it is determined to 
being a card of reality (1) is based on, and card original processing after it is continued. On the other hand, 
When is determined to being a forged card, processing after it is canceled, outbreak of beep sound, lighting of a 
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warning light are done. 
[0048] 

Security is extremely high so that guard of three folds of doubleness suffers like the next (l)-(5) according to 
the card configured as above and the card truth judgment system, and forgery, forgery, an illegal act such as 
manipulation can be prevented surely. 
[0049] 

(1) Generally, as for the radio isotope (a particularly artificial thing), acquisition is difficult, and, as for the 
radioactive rays generator, acquisition is difficult costly procedurally. Even more particularly, A business 
establishment talking about an isotope or radioactive rays generator is admitted, because a report, various 
inspection are necessary, injustice production of an isotope is considerably difficult. 

[0050] 

(2) Even more particularly, Even if it is assumed that injustice temporarily occurred by increasing a kind of an 
employing radio isotope, the expanse can be extremely controlled in one part. 

[0051] 

(3) Even more particularly, the card production date and time are put off as above, and quantity of radioactive 
rays in the card production date and time is changed variously, if, by what is verified with the card production 
date and time estimated by an isotope of a card, judgment suruo estimates the truth of a card, injustice becomes 
extremely difficult. 

[0052] 

(4) In addition, Forgery of a card becomes impossible substantially by being settled on the card production date 
and time by measuring in two points in time when quantity of radioactive rays ejected as above by a radio 
isotope of a card was put between place appointed hours. 

[0053] 

In addition, If, according to this card and a card truth judgment system, even radioactive rays generator, an 
initial investment for use in facilities such as radioactive rays measuring instrument are done, because an 
afterward a very small amount of isotope is employed, unit price of a card does not very rise. 
[0054] 

In addition, For example, it is changed by the range that is not deviated from from a purpose of invention 
appropriately as follows, and the present invention can be realized without it being limited to constitution of the 
embodiment. (1) Materials of substrates 2 are preferable in paper, metal, glass, ceramic, composite material 
without it being limited to the resin. (2) Realize to IC, laser photography, a card comprising various records 
department other than other and replacing with magnetic recording layer 4 or and it is added. (3) For example, a 
radio isotope is added to a magnetic disk (a floppy disk, a hard disk), a Laser Disk (CD - ROM, DVD), a MO 
disk (MO), and carry out various data storage medium aside from a card. 
[0055] 

[EFFECT OF THE INVENTION] 

As discussed in detail above security is forged extremely highly, and, according to data storage medium of the 
present invention and the truth judgment system, forgery, an illegal act such as manipulation can be prevented 
surely, a cost for security is low, and the superior effect that can be controlled is played. 



[BRIEF DESCRIPTION OF DRAWINGS] 
[ FIG. 1 ] 

It is front view of a card of the embodiment that realized the present invention. 
[ FIG. 2 ] 

It is an II -II Line expanded sectional view of FIG. 1. 
[ FIG. 3 ] 

It is a graph showing a decrement curve of radioactivity of a radio isotope employing to the card. 
[ FIG. 4 ] 

It is a block diagram of a card truth judgment system. 
[DENOTATION OF REFERENCE NUMERALS] 

Ten 1112 13 14 one two three four five seven eight card substrates radio isotope magnetic recording layer 
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protective layer data recording means 7a fixed disk device card identification data 9 various peculiar data card 
truth judgment means card reader radioactive rays measuring instrument decision device data communication 
use network 
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